[Abstract] Gram-negative bacteria naturally release outer membrane vesicles (OMVs) to the surrounding environment. OMVs contribute to multiple processes, such as cell-cell communication, delivery of enzymes and toxins, resistance to environmental stresses and pathogenesis. Little is known about OMVs produced by plant-pathogenic bacteria, and their interactions with host plants. The protocol described below discusses the isolation process of OMVs from Xanthomonas campestris pv.
Polystyrene (PS) aseptic
b. At the 'normal range' described in Table 1 , the concentration of Xcc 33913 is approximately 10 8 cfu/ml, and the cells are at around the mid log phase of the growth curve. Just before cell harvest, a small sample of the culture is taken, serially diluted and plated to determine cell number and to assess the amount of purified vesicles per cell. a. For density gradient centrifugation, use OptiPrep density gradient medium 60% stock solution (Sigma-Aldrich), and make 45%, 40%, 35%, 30%, 25%, and 20% OptiPrep solutions (using OptiPrep diluent buffer, see Recipes).
Table 2. Isolation and purification process summary
Step
Step Description 1: Pelleting the cells
Culture centrifugation at a speed of approx. 13,200 x g, for 22 min, at 4 °C 2: Filtration Supernatant filtration through a 0.45-μM PES vacuum filter.
3: Pelleting the vesicles
Supernatant centrifugation at approx. 32,000 x g, for 2 h, at 4 °C (pelleting the OMVs from the supernatant). Resuspension of the pelleted vesicles.
4: Optional filtration
Filtration of the resuspended OMVs through a syringe-mounted 0.45-μM filter, in order to keep the resuspension at 4 °C for a few days.
5: Ultracentrifugation
Ultracentrifugation of the OMV resuspension at a speed of approx. 175,000 x g, for 1.35 h, at 4 °C 6: Final resuspension, filtration, and storage Resuspension of the pelleted vesicles (1 ml sterile dH2O/PBS buffer per 1 L of original culture), filtration of the resuspension through a 0.22-μM syringe-mounted filter, and storage at 4 °C.
7: Purification by a density gradient
Preparation of OptiPrep layers, layering them each on the top of the other (45% OptiPrep -bottom; 20% OptiPrep -top). Layering OMV preparation on top of the 20% OptiPrep layer. Ultracentrifugation at approx. 246,000 x g for 6 h, at 4 °C. Collection of each one of the OptiPrep layers into a different 12-ml ultracentrifuge tube, and addition of sterile dH2O to dilute the OptiPrep. Ultracentrifugation at approx. 170,000 x g for 2 h, at 4 °C. Resuspension of the pellets with a desired amount of sterile dH2O or PBS buffer, and filtering (through a 0.22-µM syringe-mounted filter) or scrubbing them and keeping them in a sterile 1.5-ml tube at -80 °C.
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SDS-PAGE
In order to get the profile of the proteinaceous cargo of OMV, run an OMV sample, which was denatured in a sample buffer containing sodium dodecyl sulfate (SDS) and dithiothreitol (DTT)/β-mercaptoethanol, on a protein gel. If you are searching for a specific protein www.bio-protocol.org/e2160
Vol 7, Iss 05, Mar 05, 2017 DOI:10.21769/BioProtoc.2160 associated with OMV, you can also run a Western blot or a dot blot assays. SDS-PAGE is also a way to compare the proteinaceous profiles of OMV isolated from different bacteria.
Data analysis
Perhaps one of the main challenges in purifying OMVs from bacterial culture is to prove its purity.
Since OMVs are purified from culture supernatants the risk of contamination by surface, extracellular bacterial appendages, such as flagella, pili, fimbriae, must be taken into consideration.
Carefully examining multiple TEM grid samples and determining whether such appendages had co-purified with the OMVs or not is highly recommended to assure purity. Another possible contaminant of OMV preparations are broken cell debris and large protein complexes. To minimize the chances of broken cell contamination cultures should be harvested during the logarithmic growth phase when cell death and breakage is less likely to occur. Additionally, we highly recommend that the density gradient centrifugation step will be carried out for any down-stream studies, especially for analytical studies such as proteomics, to avoid co-purification of large protein or protein complexes from the supernatant. A slight heating while stirring might assist in dissolving the components, yet it's not compulsory. Turn off the heat, and transfer the beaker to another, colder, stirrer b. Adjust the pH to 7.3 using NaOH or HCl
